Postconditioning attenuates cardiomyocyte apoptosis via inhibition of JNK and p38 mitogen-activated protein kinase signaling pathways.
A sequence of intermittent interruptions of oxygen supply (i.e., postconditioning, Postcon) at reoxygenation reduces oxidant-induced cardiomyocyte loss. This study tested the hypothesis that prevention of cardiomyocyte apoptosis by Postcon is mediated by mitogen-activated protein kinases pathways. Primary cultured neonatal rat cardiomyocytes were exposed to 3 h hypoxia followed by 6 h of reoxygenation. Cardiomyocytes were postconditioned by three cycles each of 5 min reoxygenation and 5 min hypoxia after prolonged hypoxia. Relative to hypoxia alone, reoxygenation stimulated expression of JNKs and p38 kinases, corresponding to increased activity of JNKs (phospho-c-Jun) and p38 (phospho-ATF2). The level of TNFalpha in cell lysates, activity of cytosolic caspases-8, -3, expression of Bax and the number of apoptotic cardiomyocytes were increased while expression of Bcl-2 was decreased with reoxygenation. Consistent with an attenuation in generation of superoxide anions detected by lucigenin-enhanced chemiluminescence at early period of reoxygenation, treatment of cardiomyocytes with Postcon further reduced expression and activity of JNKs and p38 kinases, level of TNFalpha, the frequency of apoptotic cells and expression of Bax. However, the inhibitory effects of Postcon on these changes were lost when its application was delayed by 5 min after the start of reoxygenation. Addition of a JNK/p38 stimulator, anisomycin into cardiomyocytes at the beginning of reoxygenation eliminated protection by Postcon. These data suggest that 1) hypoxia/reoxygenation elicits cardiomyocyte apoptosis in conjunction with expression and activation of JNK and p38 kinases, release of TNFalpha, activation of caspases, and an increase in imbalance of pro-/anti-apoptotic proteins; 2) Postcon attenuates cardiomyocyte apoptosis, potentially mediated by inhibiting JNKs/p-38 signaling pathways and reducing TNFalpha release and caspase expression.